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A bstl’act

‘J’l Ic lnotioll”  of illdividua] lillcar  illstal)iliiy  waves ill slI(’al
flows  is wdl dcscril]cd  l)y cxistillg  {Iicorctical  alId  llul  Il(’r-
ical lIIctl)()(ls.  llmvcvu,  lIaturally  occurill~ soums l)Ic)-

(1 ace col IcIvIIt  w a v e  ]notimts  wit II  l) Ioadl)aIId  s])a]]wisc-

\iI:I\J(!IIIIIIIl  )CI aIId  frqucIIcy slmtra,  aIId  tlIo  difl’(wit
s])(!ct,  ral coll)])ollmlts  illicract  l)otl I lilloally  alI(l llolllill-
(,:~lly.  ‘~’11(:  siln])l(:stl  ])ossil)lc  cxa In])lc  of suclI w a v e  lIIO
tioll is {II(: wave  ]JattCI1l  ])rducd  l)y a sl]lall-al))])l itll(l(’
llarJllollic  ])oiJlt  souJc(J  ill a IIlasills  I)oull(laly  layw. ltvclI
this (:xala])lc  ofkrs  a cl IallclIgc  to l)oth tlIc tllcorist  alId
(’xl)(’liltjclltcl.  WC attua])t  to  JIIM t h i s  cllallc]lg(!  JIW

II)crically  l)y a  s e r i e s  of calculatio  Jw fm il)c ])alal  De’-
i,(:Js of t,]ll(!(!  [li{lc](!llt  (X])(2J’illlCJlts  llsill~,  lo(a]l~-])alal]d
lill(wr  stal)ility  tlicol  y ( 1  ,S’1’), tllc l’aralmlizd  Stal)il-
it,j~  ](k]uaiio]ls (1’ SII;) allr[  ]]imc.t  NIJlllcI’i(’.a]  SiJtllJlatic)ll
(l)NS)< ‘ ]  ’]I[i ca]ca]atioJts  il]ustratc t]lc  Stl’CJl~thS  aJld

VK’akJI(!SS(’S  of tllc  (lifl’cmlt  mctllods,  illc CXt(’Jlt  lx) wllicl)
lIIC lIIctlIods a g r e e  or (lisagJcc , all(l, filially, t i l e  (Xt(lJlt

t o  wllic]l  ap,Ic(vIlm  It w i t h  tlI(: 11)(’aslll(:Jt)cllts  cal I I)c at-
(aill(xl,  givcJl  llIat tlIc  cxj)crilncllts a l s o  IIa}w il)cil OWII
di{licllltics.  Wit]]  tlIc  assum])tic)l)  o f  a  ullifmJll initial
S,])ill  l\$ri  S(J-V~:llrOl  lllllll)CJ’  S]) CC. tJ’ll JI), tll(:l”(!  is little (Ii f[’crolcc
l)(Itw(mI  lIIC 1 ‘S1’1  wave ])at  tcJll  IICHI tllc lcvd  of lnaxi-
JIIUI II alll])litudc  all(l  IJS’l’. 1 II COIltJ’:lSt  t O WI  J’li(’J’  COJIC]lJ  -

sioJ)s, J)()) I])al:I]] (!] (} f]’CCt,s  al’~ J[lillill~  a]. (k)] l~])al’isolls  wit]!
1  11(’ IIl(!:lslll’(’1  11(’llts  S n o w  a Strmlf?,  iJlflu(’llc(’  of tllc  Solll’(l!.

SoInf!  of this cfkct call I)c ca])tlJrcd  l)y usr of a suital)lc
illiti  ai s])~lll~t’i  s[:-l~’:l}’cl) llllll)cl  sl)(Ic(rtJIIl,  }J7J~  tll(:  disap,  ] c!(:-

In(vtt  i]) tl](:  11(  ’ar-firl(l  alId close {0 tllc c(:l)tcrlillc  ill tllc
fal-fi(kl  CaII  only  l)c Icsdw(l  l)y a  lligll-1(’sollltic)Jl  I)NS
(“()(1(’.

“Sctli[)]  MCIII1)CI  of  ‘J’ccl,!)ical  Siafl, MC III1)CI A l A A
t I],f,fcssc,r Of Mccl)al,ical  l:l,gil)cclil,p,

l’l(siclcl]t, l)yl!al’low, II!c.,  Sm)io]  h!cl))l,c]  AlAA

1

1 Intmdllctlion

MIICII  o f  tll(: cxistill~  WOI k 0 1 1  ullstal)lc  \\avcs  ill  sll(al

f lows is  dcvotd  to tlIc s! u(]y of cit I)(’J ill(lividlJal lill-
cal w a v e s  01 tllc  lloJllillcal  illt(~lactioJ)  of mIly a  fcw
w a v e s .  ‘1 ‘IICW wave  I llotimls am wdl (lcwJil  I(XI l)y cxist-
illp,  tll(wctical  alI(l IIulllclical  lIIctl Iods.  llowr~w)  I[atw
Id]y 0(’(’llt”il+!,  SOIJI’CCS  (]0 IIot oft(!l)  ]) J”O(]II(X!  ])11 J’C  ill  St:~-
I)ility JIIodcs,  w(:II  ill  t\\’c)-cli]llc]lsic)Jl[\l  (21)) slIcal  f l o w s ,
1)(11,  I htlI(’1  w a v e  )Ilc)tiolls  wit]l  l) Joa(l s])wtl  a of s])all-
wisc wav(’IIul  Ill m’s al I(I frcqucllcics. I f  llI(! s(1711cC  i s
Sufliciwttly COJl(’CJlt  Hlt(’d,  tll(’  \\~a\’r!  JI)[)timl  is Coh(’J’C!llt,

:LII(l t]l(’  dif[”CJ’(’Jlt  S])(X’tl”?l]  COlll])Oll  ClltS  illt (’J  a(”t  ]ill  C:ll’l  Jr

a s  \\T(Ill  a s  Jlo]lli]]carly. If  tll(: iJlitial  aln])litudc  is slllall
CJIOIIgII to (:lilllil)atc  Jlolllilicarity, (11(’ Slll)s[qu[’llt  wa\’c
nldio  Jl calI })r ol)iaillc(l  citl)(v  l)y lillcal su])c)J)ositiml
of a ~>]c;lt  II I:IIIy ] [ 1 0 ( ] ( ’ S ,  OJ” I)}, W~Ill])tOti  C Jll(’t]l[)(]S,  ]) J’()-
vi(ld  tlIc  initial  s])(’ctra am klImvlI.  ‘J’l Ic sila])](wt  ]JOs-
sil)l(~  mal  II])lc  of sucl I a lillcal uraw  laotioll  is tlIc w a v e
l)attcJII  lJro(l II(d l)y a IIar}llol)ic  l)oiJ)t  soIIIcc (111’S)  ill
a II]asius  l)o(llldal y l:~ycr.

‘1’11[’  first work [)JI  this  ])1”01)1(’111 \$’as  a \\’cll-(loc(llllclltc(l,

(Ictail(d  Cxl)uilllclli  l)y Gikv, Kozlov  &’ K a(’llallov  . ‘ ‘ 2

‘J’l Ic wave )Ilotio]l  ill this cxl)erilll(:llt  was (Jltiwly  lillmr.
A  IIIOIC ]i]flitd cx])cJiJl)cltt,  ])111s  a  ca]cu]atioJl  o f  t]l(!
\$’a\r(’ ]):lt  t(’1”11,  \\’aS Cal  lid ollt l)y Ma(’]i  IS’ l<(’ll(lall.:~’  4’ 5

‘1’lIc  calculatimls  usc(l  loc:Illy-lI:Il:  Illc’1  liJl(vir  stal)ility  tllc-
01 y (1 ,S’1’) t og($tll(’1  with tll(: asslll[l])tioll  of a ullif[)rJll
illi(ia]  SIJCC(I”JJIII.  AI(IIou:,lI t]lc! ])] I:ISC ca]ml]atimls  WCI’C
ill g o o d  ag,mnll(’Jlt  writ]l  tll(: IIlc:lslllclll(’llts,  a lalgc (lis-
agl(unwlt  witli tllc  allll)lit(l(l(,  lIlc:tslllc’lllc’Jlts  ww at-
tril )Ut(d to  Jlolll)al’d]d  Cfl(’ds, l)(K’alls(’  (]1(!  sal IIC!  COJ”-

1 ccl  ion  fol l)oal Idal y-l:lym p,rowt  11  that GM! (Tc 11s(’[1 t O
l)rill~  his calculatio]ls  o f  tli(: waw  ])ackt  ]) J()(lud  lIy

aII illll)ulsivc  ])oillt souwc  into fig Ic(LIIIc IIt lvitll tlI(: cx-
])crill)cllt  of GasW L? Gral  It,7 Rlso  l)l”oup,ll(  tll(’  calcll-

latd ccJltcJliitc  al[]])litu(lc  of tlI(I III’S Iiavc  ])attcnl  iltto
agl C(’111(’Jlt  Wit]l t]l(!  111(}:1 Slll(’l  II Cllt S. ]]alakulll al” &r. h~a]ilis


